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vation and performance. We extend theory and research by (a) demonstrating of the 
role and influence of SME CEOs over firm innovation and performance in declining in-
dustries, (b) illustrating how scanning provides social learning opportunities for CEOs 
that enhance their levels of self-efficacy, and (c) showing that self-efficacy mediates 
the effects of scanning on firm innovation and performance. 
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Introduction 
How do small and medium enterprises (SMEs) innovate and grow 
while competing in declining industries? This question has recently 
emerged (Bumgardner, Buehlmann, Schuler, & Crissey, 2011; Chandler, 
Broberg, & Allison, 2014) within a long-standing research tradition that 
has examined the influence of industry life cycle on SME emergence, per-
formance, and survival (e.g., Chandler & Hanks, 1994; Covin & Slevin, 
1990; Lumpkin & Dess, 2001; Short, McKelvie, Ketchen, & Chandler, 
2009; Thornhill & Amit, 2003). As industries decline, bigger players in 
the industry move toward the center of the market and further empha-
size efficiency and cost leadership (Doz & Kosonen, 2010; Swamina-
than, 1998), thereby placing pressure on SMEs to innovate and change 
to capitalize on unexploited opportunities (Chandler et al., 2014; Zim-
merman & Zeitz, 2002). As the majority of new business startups gen-
erally occur in mature industries (Biery, 2016; Lumpkin & Dess, 2001), 
many individuals occupying strategic leadership positions in SMEs (that 
is, CEOs, owner-managers, founders) will eventually be faced with the 
task of navigating the realities of industry decline in the hopes of main-
taining their firm’s competitive position. However, prior research does 
not delve into understanding the influence of SME strategic leaders over 
firm innovation and performance in declining industries (for a possible 
exception, see Beal, 2000). Thus, we refine the question above to ask: 
How do strategic leaders influence SME innovation and performance in 
declining industries? 
We investigate this question by examining the relationships between 
how SME CEOs scan their external environment, their self-efficacy, and 
their firms’ innovation and performance. We draw on social learning 
theory (Bandura, 1977, 1997) and integrate it with the literatures on 
executive scanning and self-efficacy to articulate our conceptual frame-
work. A core insight of Bandura’s (1977, 1997) social learning theory 
– that individuals’ self-efficacy forms through engaging in social learn-
ing activities – suggests that it may be possible for SME CEOs to under-
take certain behaviors that would increase their self-efficacy, which in 
turn could translate favorably to important strategic outcomes. Execu-
tive scanning has been defined as the information search and acquisition 
behaviors and processes that a firm’s strategic leaders engage in (Agui-
lar, 1967; Hambrick, 1982; Jennings & Lumpkin, 1992). These behaviors 
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create important opportunities for vicarious learning, but can also lead 
to worrying insights that cast doubt on the future. Self-efficacy – a per-
son’s perception of their own capabilities to attain certain high-perfor-
mance outcomes (Audia, Locke, & Smith, 2000; Bandura, 1997) – allows 
individuals to set challenging goals, persist toward the achievement of 
their goals under adversity, and recover quickly from failure (Bandura, 
1997). 
Building on these insights, we introduce two related but distinct 
facets of scanning behaviors, which we label as scanning intensity and 
scanning proactiveness (Nag & Gioia, 2012; Parker & Collins, 2010), and 
theorize that the two must work in consort to promote a focal CEO’s 
self-efficacy and subsequent firm innovativeness and performance. We 
test our theoretical arguments on primary data obtained from a five-
year field study involving CEOs of SMEs operating in the US metalcast-
ing (foundry) industry. As an empirical context for our study, the foundry 
industry is a compelling setting given its long history and entrenched in-
dustry best practices. This industry has seen a steady decline over the 
past decades and incumbents have faced constraints in terms of chronic 
manpower shortages, rising competition from low labor cost countries, 
and stringent environmental regulations. 
Consistent with our theorization, we find that SME CEOs, through the 
joint effects of their scanning behaviors (that is, intensity and proactive-
ness), can increase their self-efficacy and subsequently influence their 
firms’ innovation and performance. Importantly, we argue and find that 
congruence between the intensity and proactiveness of a CEO’s scanning 
behavior is positively associated with self-efficacy, but an excess of pro-
activeness without intensity or of intensity without proactiveness can 
be counterproductive. We subsequently find that greater levels of CEO 
self-efficacy significantly influence a focal SME’s long-term innovative-
ness and performance. 
Our study makes important contributions to theory and practice. 
First, our major contribution relates to the literature focused on under-
standing SME strategy and performance while competing in declining 
industries by offering a more fine-grained understanding of how strate-
gic leaders can effectively guide innovation and performance within this 
context. Second, we examine how key social learning behaviors – scan-
ning proactiveness and intensity – influence important firm-level out-
comes (that is, innovation and performance through a key intervening 
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role of the CEO’s self-efficacy). Specifically, our findings highlight the im-
portant influence that congruence in intensity and proactiveness of scan-
ning efforts has on self-efficacy. This also directly addresses recent calls 
for more nuanced and purposeful approaches toward examining how 
specific behaviors jointly affect self-efficacy beliefs (e.g., Cardon & Kirk, 
2013). Third, a vibrant body of scholarly work has conceived knowledge 
as a preeminent strategic resource (Grant, 1996; Reus, Ranft, Lamont, 
& Adams, 2009). Nonetheless, relatively limited attention has been di-
rected toward understanding how a firm’s CEO influences the acquisi-
tion and use of knowledge (Felin & Hesterly, 2007). While environmental 
scanning has attracted significant scholarly attention as a key manage-
rial activity over the past several years (Daft, Sormunen, & Parks, 1988; 
Danneels, 2008; Hambrick, 1982; Jennings & Lumpkin, 1992), fairly lim-
ited work has been done in articulating its role within the conceptual 
framework of an organization’s knowledge management processes (Al-
meida, Phene, & Grant, 2003; Choo, 2001; Tsoukas, 2011). In this study 
we discern a key pathway through which SMECEOs’ scanning leads to 
competitive advantage through their self-efficacy, thereby reinforcing 
extant realizations that scanning is an important component of a firm’s 
knowledge sensing and acquisition capabilities as a part of its overall 
dynamic capabilities (Teece, 2014; Zollo & Winter, 2002). Finally, we ex-
tend the current state of understanding of strategic leadership and up-
per echelons theory. Heeding recent calls (e.g., Hambrick, 2007), our 
study investigates some of the behaviors and actions that executives ac-
complish that translate toward strategic outcomes. Altogether, we be-
lieve our work offers important practical implications for SME strategic 
leaders. Our study suggests to these individuals that they need not be 
defined or constrained by industry conditions or their current levels of 
self-efficacy – especially if they have low self-efficacy – as they can take 
actionable measures to improve their self-efficacy and, hence, impact 
the innovativeness and performance of their firms. 
CEO scanning, self-efficacy, and SME innovation and performance: 
A social learning perspective within a declining industry 
Our primary point of departure is to conceive scanning as a crucial 
behavioral antecedent to SME CEO self-efficacy; that is, CEOs’ task-spe-
cific confidence about their own capabilities to undertake actions and 
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attain performance outcomes (Audia et al., 2000; Bandura, 1997). These 
beliefs in turn form a crucial enabler of actions that SME CEOs engage 
in, which subsequently lead to firm innovation and performance. We in-
voke social learning theory (Bandura, 1977, 1997) as a guiding frame-
work to theorize that self-efficacy becomes an important intermediary in 
linking the scanning activities of SME CEOs to firm innovation and per-
formance. We adopt a broad conception of scanning as reflected in two 
related but distinct components: scanning intensity, which reflects the 
amount of effort expended to collect information, and scanning proac-
tiveness, which encapsulates the activities through which CEOs intrude 
into the environment to derive superior and distinctive information in 
a proactive as opposed to a reactive sense. Intensity reflects scanning 
that is broad, effortful, and sustained while proactiveness represents un-
dertaking these efforts ahead of time, as opposed to as a reaction to an 
event already in place or as a last-minute search for unlikely solutions. 
Figure 1 depicts the conceptual model that we advanced in this study. 
Scanning 
Nearly five decades ago, Mintzberg (1968, p. 224) identified man-
agers as the nerve centers of organizational information. Since then, 
a significant literature has accumulated under umbrella terms such as 
environmental scanning and boundary spanning (Boyd & Fulk, 1996; 
Hambrick, 1982; Leifer & Delbecq, 1978). This literature has established 
Figure 1. Conceptual model of research hypotheses. 
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that the amount and focus of environmental scanning carried out by stra-
tegic leaders has a significant influence on firm performance (Daft et al., 
1988; Garg, Walters, & Priem, 2003). Relatedly, a parallel literature lo-
cates scanning as a necessary antecedent to a firm’s dynamic capabilities 
(Danneels, 2008; Teece, 2007; Zollo & Winter, 1999). Dynamic capabil-
ities are defined as “the firm’s ability to integrate, build, and reconfig-
ure internal and external competences to address rapidly changing en-
vironments” (Teece, Pisano, & Shuen, 1997, p. 516). Scanning activities 
focused on the firm’s environment are viewed as the elemental first steps 
in the broader process of knowledge acquisition that eventually leads to 
superior innovation-related outcomes (Katila, 2002; Teece, 2007). Re-
cently, this stream of research has explored deeper cognitive activities 
of acquiring and processing information that drives interfirm heteroge-
neity in capabilities of sensing and shaping innovation and growth op-
portunities (Helfat & Peteraf, 2015; Hodgkinson & Healey, 2011; Salvato 
& Rerup, 2011). Our study offers a step in this direction, particularly in 
contexts marked by industry decline. 
Seeking and acquiring information about the environment has long 
been considered a key activity carried out by a firm’s key strategic lead-
ers (Ansoff, 1975; Etzioni, 1967). Aguilar provided an early formal def-
inition of scanning as an “activity of acquiring information about events 
and relationships in a company’s outside environment, the knowledge 
of which would assist top management in its task of charting the compa-
ny’s future course of action” (1967, p. 1). Subsequent conceptualizations 
of scanning have varied from relatively narrow conceptions of scanning 
as a process that provides data about the external environment to man-
agers (Daft & Weick, 1984; Elenkov, 1997) to others that locate scan-
ning within the broader ambit of concepts such as learning, boundary 
spanning, coping with the environment, and decision-making (Dollinger, 
1984; Leifer & Delbecq, 1978). Scanning has been variously defined as 
behaviors that individuals in strategic leadership positions engage in to 
collect data, information, and insights (see Table 1 for a list of operating 
definitions from a selection of key scanning articles). 
Despite this variety, relatively little work has looked into the activi-
ties and behaviors that entrepreneurs and other strategic leaders tasked 
with starting and running SMEs (that is, CEOs, owner-managers, found-
ers) engage in while scanning their external and internal environments. 
A larger part of the empirical work on scanning activities has adopted a 
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quantity-based approach (that is, often operationalized as frequency or 
intensity of scanning) instead of exploring the specific activities that in-
dividuals in strategic leadership positions engage in to create qualita-
tively superior information about their environment (for example, Beal, 
2000). We surmise that viewing scanning as fundamentally an informa-
tion collection exercise on the part of strategic leaders renders them as 
passive recipients of environmental stimuli, thereby denying the agen-
tic latitude inherent in the scanning activity. There is a need to depart 
from the dominant emphasis on the quantity and refocus our attention 
on the true scope of the scanning concept as explored in the early work 
Table 1. Definitions of executive scanning, a representative selection. 
Authors  Definitions 
Aguilar (1967)  “Activity of acquiring information about events and 
relationships in a company’s outside environment, the 
knowledge of which would assist top management in its 
task of charting the company’s future course of action.”  
(p. 1) 
Hambrick (1981) “Scanning – the process of learning about events and 
trends in the organization’s environment.” (p. 256) 
Etzioni (1986)  “The term scanning is used to refer to search, collection, 
processing, and evaluation of information as well as to 
the drawing of conclusions, all elements in the service of 
decision making.” (p. 8) 
Daft and Weick (1984)  “Scanning is defined as the process of monitoring the 
environment and providing the environmental data to 
managers. Scanning is about data collection.” (p. 286) 
Cowan (1986)  “Scanning allows for the input of new information which 
alters one’s conception of reality.” (p. 770) 
Ghoshal (1988)  “Environmental scanning is the activity by which 
organizations collect information about their 
environments.” (p. 69) 
Thomas, Clark and Gioia (1993) “Scanning involves information gathering; it usually is 
considered an antecedent to interpretation and action.”  
(p. 240) 
Danneels (2008)  “Environmental scanning refers to the extent to 
which organization members devote their efforts to 
learning about events and trends in their organization’s 
environment.” (p. 524) 
Kor and Mesko (2013)  “Managers utilize environmental scanning to identify new 
trends and opportunities, and integrate new ideas and 
knowledge with the firm’s existing capabilities, which is 
instrumental.” (p. 233) 
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of Aguilar (1967), who empirically identified four modes or types of 
scanning activity; namely, undirected viewing, conditioned viewing, in-
formal search, and formal search. Daft and Weick (1984) expanded on 
this view by introducing a crucial element that they termed as an orga-
nization’s intrusiveness in the environment. The notion of organizational 
intrusiveness relates to the fundamental process of enactment wherein 
managers’ actions impose structures of meaning on their surroundings, 
thereby literally creating the very environments in which they operate 
(Weick, 1979). 
Supplanting a passive view of scanning with a proactive conception 
entails shifting the focus from the amount of data collected to those ac-
tivities that aid SME CEOs in generating novel insights and plausible op-
portunities to exploit. Whereas the former assumes that information is 
freely available to all leaders and it is just the differences in data collec-
tion efforts that can influence the strategic advantage that scanning can 
provide, the latter is based on the argument that managers have to act 
on their environments to obtain qualitatively better information relative 
to their counterparts. 
Our concept of scanning proactiveness draws support from growing 
research that has explored proactive behavior as a personality correlate, 
particularly in contexts such as effective work design, job performance, 
supervisor-employee relationships, and career success (Crant, 2000; 
Crant & Bateman, 2000; Grant & Ashford, 2008). In this stream of work, 
proactive behavior has been defined as the dispositional tendency to ef-
fect environmental change (Bateman & Crant, 1993). Grant and Ashford, 
in a comprehensive review of this emerging stream, broadened the def-
inition of proactivity as “anticipatory action that employees take to im-
pact themselves and/or their environments” (2008, p. 8). A key insight 
from Grant and Ashford’s (2008) conceptualization of proactivity is its 
futuristic/anticipatory characteristic. It can be argued, for instance, that 
scanning activities aimed at identifying new and uncertain opportuni-
ties are likely to motivate different actions than those aimed at keeping 
track of known contingencies (Daft & Weick, 1984; Etzioni, 1967; Pryor, 
Webb, Ireland, & Ketchen, 2016; Shane, 2000; Sleptsov & Anand, 2008). 
Along these lines, Nag and Gioia (2012) show the importance of proac-
tive scanning, beyond simply how often managers scan their environ-
ments. Also, prior work on the influence of proactive personality in en-
trepreneurship demonstrates that proactive personality is positively 
associated with individuals’ entrepreneurial intentions (Crant, 1996). 
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In the context of small business management, Becherer and Maurer’s 
(1999) study on small company presidents revealed that proactive per-
sonality was related to the entrepreneurial posture of the firm and to 
its performance. Along similar lines, Kickul and Gundry (2002) found a 
direct relationship between a small firm owner’s proactive personality 
and the firm exhibiting a prospector strategic orientation. 
The idea of scanning proactiveness also shares conceptual linkages 
with research on entrepreneurial orientation (Covin & Slevin, 1991; 
Miller, 1983; Naldi, Nordqvist, Sjöberg, & Wiklund, 2007) that has con-
ceptualized proactiveness as an important component of entrepreneur-
ial behavior (Barringer & Bluedorn, 1999; Lumpkin & Dess, 1996; Yoo, 
2001). The proactiveness dimension of entrepreneurial orientation re-
fers to “seeking new opportunities which may or may not be related to 
the present line of operations” (Venkatraman, 1989, p. 949) and “seiz-
ing initiative and acting opportunistically in order to shape the environ-
ment” (Lumpkin & Dess, 1996, p. 147). 
We posit that the concept of scanning proactiveness helps in tapping 
specifically into the information-seeking aspect of the overarching pro-
activeness dimension of entrepreneurial orientation. Prior research has 
provided strong grounds for exploring the relationship between envi-
ronmental scanning and corporate entrepreneurship (Yoo, 2001; Zahra, 
1991). Barringer and Bluedorn (1999, p. 423) note that “environmen-
tal scanning facilitates the risk-taking and proactiveness dimensions of 
entrepreneurial behavior.” They further argue that scanning serves as a 
means for uncertainty absorption that reduces the perceived riskiness 
of innovative decisions and entrepreneurial actions, thereby enhancing 
the proclivities of CEOs to engage in such actions. Interestingly, these 
studies have tended to consider and measure only the “intensity” facet 
of environmental scanning, thereby leaving unaddressed the importance 
of the “quality” of information that the scanning activity needs to gener-
ate to drive the entrepreneurial actions and outcomes in focus. 
Additionally, research on environmental scanning has tended to fo-
cus more on large and established firms. Those studies that have exam-
ined smaller firms have focused on proactive personality as a disposition 
or proactiveness as a larger, firm-level orientation, rather than looking 
at proactive scanning behaviors or activities per se. Arguably, proactive 
scanning activities can also be expected to be a vital behavior for SME-
CEOs who have to identify opportunities for innovation and growth, par-
ticularly while their industries are in decline. Hence, a key opportunity 
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for strengthening the explanatory power of scanning resides not only 
in accounting for variations in the intensity of scanning behaviors, but 
also in understanding how specific behaviors that represent the quality 
of scanning, such as its proactiveness, may fundamentally relate to SME 
strategic leadership and innovation and growth outcomes. 
Self-efficacy 
An important concept linking SME CEO scanning behaviors to per-
formance outcomes is self-efficacy. Self-efficacy has been described as 
“beliefs in one’s capabilities to organize and execute the courses of ac-
tion required to produce given attainments” (Bandura, 1997, p. 3; see 
also Audia et al., 2000). It represents an important indicator of possi-
ble action due to its influence on the conclusions that one draws rela-
tive to the potential and expectations of future actions (Bandura, 1997; 
Baum& Locke, 2004), both directly and indirectly. Directly, it affects indi-
vidual perception on whether a set course of action might be successful, 
whereas indirectly it determines individual perception of how challeng-
ing the current situation is, further coloring perceptions of likelihood of 
success for each action (Izard, 1993; Lazarus & Folkman, 1984). 
Self-efficacy thus represents an important enabler of action within the 
SME CEO’s role. Concretely, low self-efficacy can indicate to the individ-
ual that any given behavior or course of action is unlikely to be success-
ful; in turn, this unfavorable evaluation will reduce the likelihood that 
such behavior will even be attempted (Bandura, 1982). High self-efficacy, 
conversely, increases the perceived likelihood of success and empow-
ers the individual to undertake the action under consideration (Chen, 
Greene, & Crick, 1998). Furthermore, such action is likely to be engaged 
in with increased persistence and resilience (Bandura, 1997; Stajkovic & 
Luthans, 1998). Even more generally, self-efficacy is associated with the 
situations that individuals seek or avoid, which can affect the behavioral 
context in an even deeper fashion (Wood & Bandura, 1989). 
While the importance of the relationship between self-efficacy and 
behavior has been demonstrated in a number of contexts (see Judge & 
Bono, 2001; Judge, Jackson, Shaw, Scott, & Rich, 2007; Stajkovic & Lu-
thans, 1998), self-efficacy levels are particularly important for entrepre-
neurs and strategic leaders of SMEs because “an individual with high 
self-efficacy for a given task will exert more effort for a greater length of 
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time, persist through setbacks, set and accept higher goals, and develop 
better plans and strategies for the task” (Shane et al., 2003, p. 267). Re-
latedly, Boyd and Vozikis (1994) argue that self-efficacy is likely to be an 
important driver of entrepreneurial intentions and actions. 
The scanning intensity-self-efficacy relationship 
CEOs’ scanning activities can be seen as key components of learning 
at the organizational level. Indeed, in developing the notion of “learning 
organization” as a necessary complement to an organization’s entrepre-
neurial orientation, Slater and Narver (1995) viewed information acqui-
sition as a key initiating factor of organizational learning. 
By scanning the firm’s external environment, and thus acquiring and 
using information about events, trends, and relationships that are rel-
evant to the firm, SME CEOs stand to gain valuable insights. These in-
sights can then serve to enhance perceptions of their ability to articu-
late and implement strategic initiatives (Auster & Choo, 1994). Because 
SME CEOs’ task requirements often change based on developments in 
the firm’s external environment, scanning is also likely to allow them to 
anticipate future task requirements, which would mitigate the risk of 
forming inaccurate efficacy beliefs (see Audia et al., 2000). Further, the 
act of scanning for information, in and of itself, can constitute a source 
of confidence in understanding strategy-performance links (for exam-
ple, Audia et al., 2000; March & Olsen, 1976). 
Self-efficacy beliefs are formed through four main processes of so-
cial learning (Bandura, 1977): vicarious experiences, relating to expe-
riencing someone else’s successes or failures; enactive mastery experi-
ences, relating to experiencing one’s own successes or failures; social 
persuasion, in which individuals are convinced of others about their 
competence or lack thereof; and physiological or emotional reactions, 
which relate to examining one’s own states (such as anxiety) for infor-
mation about their overall capabilities (Bandura, 1982, 1986, 1997; Gist 
& Mitchell, 1992). Of these four, we expect that SME CEOs’ scanning ac-
tivities will impinge primarily on vicarious experience, mastery experi-
ence, and physiological reactions.1 
1 We surmise that social persuasion will be a less relevant process in this case, as the functions 
inherent in persuasion (such as other individuals or groups convincing the focal CEO that 
they are able to accomplish a task) are not part of the scanning domain. 
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Vicarious experiences enhance self-efficacy by providing cues to an 
individual that relevant others have succeeded in similar contexts, and 
by illustrating the behavioral repertoires that have allowed such suc-
cess (Bandura, 1997; Gist & Mitchell, 1992). Higher levels of scanning 
on the part of the CEO would plausibly be associated with greater pos-
sibilities for vicarious experiences, as the information acquired in other 
contexts would provide valuable insights on what has previously worked 
for others, thereby demonstrating to the CEO that such actions are pos-
sible in general and for him or her specifically (for example, Baum, Li, 
& Usher, 2000; Kim & Miner, 2007; Leblebici, Salancik, Copay, & King, 
1991; Shane, 2000). 
While scanning has not typically been related to actual job-related 
enactive mastery experiences (that is, it does not necessarily have to do 
with performing one’s core or traditional job responsibilities), in the 
context of SME management and leadership, it can still enhance self-
efficacy through the accomplishment of the scanning task, as informa-
tion processing is a core function for such individuals (Ansoff, 1975; 
Cooper, Folta, & Woo, 1995; Hambrick, 1982; Mintzberg, 1968). The re-
sulting confidence in one’s information-gathering skills can manifest as 
increased self-efficacy through enactive mastery experiences as a conse-
quence of which a CEO develops positive perceptions about their ability 
to understand the firm and its external and internal environment (Audia 
et al., 2000). More objectively, greater levels of knowledge are expected 
to increase one’s potential for high levels of performance (or at least, re-
duce one’s expectations of ignorance-based mistakes), which will be as-
sociated with increased levels of self-efficacy (Wood & Bandura, 1989). 
Finally, the purposeful exposure to a variety of contexts that scan-
ning brings about can also reduce expected future anxiety (or other neg-
ative reactions) that unexpected events can cause, thus maintaining in-
dividual self-efficacy in the face of adversity (Inzana, Driskell, Salas, & 
Johnston, 1996). Scanning might uncover unfavorable information or 
looming threats and at low levels of scanning, these experiences will be 
novel, shocking, and surprising, thus becoming a source of distress to 
the SME CEO and reducing their self-efficacy beliefs; this is in line with 
work showing that anxious executives might be reluctant to take risks 
in their strategies (Mannor, Wowak, Bartkus, & Gomez-Mejia, 2016). As 
scanning levels increase, however, the novelty of the unfavorable experi-
ences encountered is reduced, and with it the adverse distress reactions, 
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because the CEO is likely to become habituated to them, avoiding self-ef-
ficacy losses. In sum, higher levels of scanning intensity are expected to 
facilitate social learning and increase self-efficacy while an SME is com-
peting in a declining industry. We thus expect that: 
Hypothesis 1 (H1): SME CEO scanning intensity will be positively 
associated with CEO self-efficacy. 
The importance of congruence between scanning intensity and 
proactiveness 
Although we argued that the amount or intensity of scanning will 
be associated with SME CEOs’ self-efficacy, an important consideration 
needs to be accounted for. Prior research suggests that characteristics of 
information available to an individual can influence their perceptions of 
self-efficacy (Bandura, 1986; Earley & Erez, 1991). For instance, Cervone 
and Peake (1986) found that individuals exposed to information with 
high anchor values perceived greater levels of self-efficacy. Furthermore, 
research has also found that information cues about future expectations 
and normative performance comparisons are key influencers in persuad-
ing individuals about their self-efficacy levels (Earley, 1994). These in-
sights suggest that those scanning activities by which SME CEOs intrude 
into their environments, seek information about prospective opportuni-
ties, and obtain comparative performance cues are likely to play an im-
portant role in persuading them about their own abilities to succeed. It 
matters not only how intensely CEOs scan the environment, but also the 
temporal context in which they undertake these activities. 
As presented, the arguments above reflect the effects of intensity at 
a given (mostly average) level of scanning proactiveness. To the extent 
that people engage in scanning behaviors whose intensity is more incon-
gruent with the proactiveness of said behaviors, our predictions above 
based on the self-efficacy boosting effects of vicarious learning, mas-
tery experiences, and physiological responses would not hold. That is, 
while intense scanning is expected (for a reasonable level of proactive-
ness) to offer self-efficacy benefits, such benefits might be moderated 
by the congruence of these effects with the actual proactiveness with 
which they are manifested. 
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Scanning that is more proactive in nature focuses on possible future 
states, with a more open temporal horizon and a relatively unrestricted 
framework for the search. This is so because proactive scanning (com-
pared to nonproactive scanning) offers a greater scope for social learning 
via experimentation, modeling behaviors at higher performance levels, 
and engaging with the environment in ways that can help actively shape 
it instead of simply reacting to it (Bandura, 1986; Schwandt, 2005). We 
expect that when a CEO engages in scanning that is congruent in its pro-
activeness and intensity, self-efficacy benefits will be magnified; when 
a CEOs engages in scanning that is more intense than it is proactive, no 
such benefits will occur. Similarly, proactive scanning that is not also high 
in intensity will not produce comparable self-efficacy benefits. 
There are several reasons driving this argument. First, to the extent 
that higher proactiveness results in a search that is not stressor or con-
text driven, search patterns can be more systematic, thorough, and non-
reactive (Keinan, 1987), and provide a greater potential for learning 
(Parker & Sprigg, 1999). When combined with a high level of scanning 
intensity, this offers a larger possibility of allowing for mastery and vi-
carious experiences described above. Simply, being similarly proactive 
and intense in one’s scanning efforts provides more opportunities and 
time to learn. Intense scanning can provide a wide range of information; 
this information, however, can be argued to have relatively little value 
unless actively processed in the mind of an individual (Alavi & Leidner, 
2001). 
Therefore, the proactiveness of scanning forms a basis for building 
knowledge as it triggers a cognitive process through which new stimuli 
are given meaning in a systematic and organized way that would not be 
realized with less proactive efforts. Likewise, high scanning proactive-
ness coupled with low intensity scanning intensity does not create suf-
ficient opportunities for learning, as the level of intensity is just not high 
enough. In addition, scanning proactiveness provides a greater latitude 
to seek out more relevant contexts, which allows for more vicarious ex-
periences and enactive mastery opportunities. Proactive scanning is fur-
ther likely to diverge from established routines by examining novel ar-
eas of course of action; this divergence from routines is associated with 
in-depth cognitive processing (Gist & Mitchell, 1992) that can further 
enhance scanning’s effect on CEO self-efficacy through more powerful 
and useful vicarious and enactive mastery experiences. 
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Furthermore, while scanning overall has a possible uncertainty-re-
ducing effect (Aguilar, 1967), if combined with equally proactive scan-
ning it can, in addition, provide anticipatory information that reduces 
unfavorable stress when a challenging situation is eventually encoun-
tered (Inzana et al., 1996). Proactive and intense scanning also reduces 
the potential distress reactions to unfavorable information, as these neg-
ative experiences are encountered ahead of time and are thus less threat-
ening (Lazarus & Folkman, 1984). In contrast, intense scanning in re-
action to an event (that is, low proactiveness) exposes the individual to 
information that they have little ability to respond to in a timely man-
ner, or to properly process. This increases the likelihood that this infor-
mation will result in adverse reactions for the CEO, reducing their self-
efficacy as described above (Bandura, 1982). As before, scanning that is 
more proactive than intense is unlikely to reach the thresholds neces-
sary to provide much of a benefit. In sum, we expect that: 
Hypothesis 2 (H2): SME CEOs that scan in a highly intense and proac-
tive manner will demonstrate higher levels of self-efficacy 
compared to CEOs whose levels of scanning are low in in-
tensity and proactiveness. 
Hypothesis 3 (H3): SME CEOs that exhibit mismatched levels of inten-
sity and proactiveness in their scanning (either more pro-
active than intense or more intense than proactive) will 
exhibit lower levels of self-efficacy compared to CEOs that 
scan with matched levels of intensity and proactiveness. 
SME CEO self-efficacy and firm innovation and performance 
Individual self-efficacy has previously been found to be associated 
with individual job performance (Judge et al., 2007). Further, despite 
initial findings (Hmieleski & Baron, 2008b; Hmieleski & Corbett, 2008), 
the associations of CEOs’ self-efficacy with SME performance – and es-
pecially innovation – have not been well established. However, we be-
lieve that these links are likely to be present and significant given the 
influence that such individuals have on firm strategic actions and out-
comes (Baum & Bird, 2010; Hmieleski & Baron, 2008a, 2008b). These 
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individuals have high discretion and control over firm actions, and their 
decisions can strongly impact organizational outcomes; their self-effi-
cacy thus becomes an important mediating process to consider (for ex-
ample, Audia et al., 2000). 
In general, self-efficacy beliefs have a direct impact in the behavioral 
responses of individuals as well as in the effort and persistence that the 
individual is likely to put into such behaviors (Bandura, 1997; Cardon 
& Kirk, 2013; Stajkovic & Luthans, 1998). Such an effect occurs through 
two processes. First, in what has been discussed as the situational ap-
praisal phase (Karademas, Kafetsios, & Sideris, 2007), high self-efficacy 
individuals perceive their context as less threatening and more positive. 
Second, when appraising their capabilities to successfully deal with sit-
uational demands, high self-efficacy individuals perceive higher levels 
of instrumentality and potential success (Lazarus & Folkman, 1984). 
Put differently, low levels of self-efficacy signal to individuals that the 
situation is both threatening and outside of their control (Litt, 1988); 
this indicates that their behaviors are not likely to be effective. Thus, 
low self-efficacy beliefs debilitate the capabilities of individuals to act 
(Stajkovic & Luthans, 1998). In the case of SME CEOs, this can relate to 
stagnation and inertia. Contrarily, high self-efficacy SME CEOs are more 
likely to look for opportunities presented by a situation (Hisrich & Brush, 
1986) and to manifest and sustain effective strategic choices that can 
translate into greater levels of firm innovation and performance, due to 
higher potential performance expectancies that self-efficacy is associ-
ated with (Schwoerer, May, Hollensbe, & Mencl, 2005). They are also less 
likely to be affected by fear of uncertainty and less likely to be resistant 
to change, which enables them to function effectively in situations that 
others would be hesitant to approach (Wood & Bandura, 1989). 
The overall relationship between a CEO’s scanning, self-efficacy, and 
firm level outcomes also draws conceptual support from the theory of 
planned behavior (Ajzen, 1985; Ajzen, 1991) with its original moorings 
in the theory of reasoned action (Fishbein & Ajzen, 1975). At their core, 
the two theoretical frameworks offer an information-processing per-
spective on how external stimuli influence a person’s intentions and 
proclivities to engage in behaviors by affecting their belief structures 
about those behaviors (Doll & Ajzen, 1992). Ajzen (1991) suggests that 
control beliefs give rise to perceptions of self-efficacy in an individual 
and these beliefs are affected by an individual’s past experiences with 
the behavior and secondhand information that the person receives from 
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experiences of others. The better is the amount and quality of such in-
formation, the lesser is the degree of impediments that an individual 
perceives about their ability to carry out that behavior, thereby enhanc-
ing self-efficacy. The upshot of these arguments that is relevant for our 
study is that scanning serves as a key driver for CEO self-efficacy and, 
through it, the eventual strategic behaviors that lead to meaningful per-
formance outcomes for SMEs.2 
In sum, high CEO self-efficacy is likely to help manifest the behav-
ioral responses that facilitate pursuing novel opportunities and capabil-
ities, thus enhancing the SME innovation-related outcomes while com-
peting in a declining industry. This is so because CEOs with such beliefs 
are more likely to perceive the change associated with industry decline 
as a situation with positive potential as well as seeing themselves as ca-
pable stewards that can deal with the demands of this change. They are 
also likely to manifest high levels of persistence and focus in their work 
that will further lead to high levels of job, and ultimately firm, innova-
tion and performance. We therefore propose that SME CEO self-efficacy 
will mediate the effects of scanning intensity and proactiveness on firm 
innovation and performance. 
Hypothesis 4: SME CEO self-efficacy will mediate the effects of pro-
active and intense scanning on (H4a) firm innovation and 
(H4b) firm performance. 
Methodology 
Data and sampling procedure 
To test the hypotheses articulated above, we obtained unique first-
hand data from SME CEOs in the US foundry industry. Specifically, in 
2006, baseline surveys were sent to 583 foundries in six northeastern 
and mid-Atlantic states. A total of 173 foundries responded, including 
40 foundries that provided multiple completed surveys from multiple 
executives. The 173 foundries represented a response rate of 30.1 per-
cent; a response rate consistent with other surveys (Kaplowitz, Hadlock, 
& Levine, 2004) and surveys sent to SME strategic leaders (Bartholomew 
2 We wish to thank an anonymous reviewer for this insightful observation. 
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& Smith, 2006). In total, 230 individual foundry executives participated 
in the first phase of the study. However, given our focus, we only utilized 
surveys that were responded to by the 173 foundry CEOs. 
To capture the influence of CEO scanning behaviors and self-efficacy 
on firm performance and innovation outcomes, a second wave of surveys 
were sent out in 2010 to collect information about firm innovativeness 
and performance. Because of regular attrition rates involved with mul-
tisurvey research designs, the challenges associated with studying CEOs 
in general, and standard missing data issues, our final sample consisted 
of 87 CEOs and firms for which complete data were available for at least 
some outcomes. It is important to note that this sample size is consis-
tent with previous studies that have focused on comparably difficult to 
observe sociocognitive CEO attributes and behaviors (e.g., Miller, 1991; 
Peterson, Smith, Martorana, & Owens, 2003). Further, we took a num-
ber of steps to address possible concerns over missing data, such using 
full information maximum likelihood (FIML) estimations in our models 
(Enders, 2001; Enders & Bandalos, 2001), so as to utilize all available 
information and to ensure that models run on the maximum available 
sample size, as well as endogeneity (which we expand on more compre-
hensively below). 
Our research design presents two notable advantages for the present 
study. First, the foundry industry is one that is posing noticeable con-
straints and challenges on incumbent firms, a context ripe for studying 
how our CEOs make a difference to their firms’ fortunes. Second, the na-
ture of this industry, and the requirements it imposes on firms in order 
for them to remain competitive, highlights the potential importance of 
CEO scanning activities and self-efficacy as mechanisms enabling these 
firms to innovate and renew themselves as their industry declines. 
Measures 
Due to the industry-specific nature of our study, we adopted a two-
pronged approach to develop our measures. While duly consulting ex-
tant scales in the literature, we attempted to ensure that the scales were 
relevant to our survey respondents. Given that our primary target group 
was CEOs of foundry companies, we were also mindful of maintaining 
parsimony in our measurement approach, to maximize participation and 
response rates. Specifically, we pretested our survey with 13 senior ex-
ecutives from the foundry industry. 
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CEO scanning intensity 
To measure CEO scanning intensity, we employed a scanning intensity 
scale based on the approach suggested by Aguilar (1967) and Hambrick 
(1982) (see also Beal, 2000). Based on our engagement with foundry ex-
ecutives and industry experts, we established that CEOs in this industry 
tend to emphasize three strategic domains: customers and competitors, 
operating cost management, and shop floor technology. To develop the 
scanning intensity scale, we asked CEOs on how frequently they sought 
information in each of the six areas pertaining to the three strategic do-
mains: competitors, current customers, prospective customers, shop-
floor technology, operating costs, and quality control. Using a 5-point 
Likert scale (1 = Once a year; 5 = Daily), scanning intensity was a com-
posite index developed by averaging the intensity of scanning behaviors 
across the six areas (α = 0.82). 
CEO scanning proactiveness 
In our interviews with foundry CEOs and industry experts, we found 
that scanning proactiveness manifested in the form of specific types of 
behaviors that CEOs engage in. For instance, when attempting to un-
derstand competitors, we found that a form of proactive scanning was 
an “espionage” mode of information gathering about competitor activ-
ities. Some foundry CEOs expressed their constant efforts to keep tabs 
on the relationship between the competitors and their customers – in 
the hope that the first sign of trouble would mean an opportunity for 
them to win a job contract. Similarly, in the area of shop-floor technology, 
proactive scanning took the form of attending foundry technology trade 
shows and spending significant efforts in gaining new insights with key 
technical personnel of equipment suppliers. Finally, in the area of op-
eration cost management, two types of proactive scanning were preva-
lent: one where a CEO personally analyzed operating costs (and not just 
depended on cost accounting reports); and, second, where a CEO com-
pared cost data with those of competitors. This form of scanning – that 
is, the proactive form – is much harder to perform because it is not easy 
to discern costs of competitor foundries without having a rich under-
standing of their internal operations, which needs intrusive efforts on 
the part of a focal CEO to find such information. We isolated these behav-
ioral tendencies to develop a group of items that reflect proactive and 
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intrusive scanning behavior in the areas of competitor scanning, cus-
tomers, shop-floor technology, and cost management; in contrast to the 
frequency approach used in measuring scanning intensity, here we fo-
cused more closely on specific types of scanning behaviors. It is important 
to note that scanning intensity and scanning proactiveness are related, 
but distinct, facets of CEO scanning efforts. Although both of these fac-
ets refer to behavioral efforts on the part of CEOs to obtain information, 
the former pertains solely to the amount of information sought across 
domains whereas the latter reflects how that information is collected, 
particularly in terms of the persistence with which CEOs go about ob-
taining the information in intrusive ways. 
Based on these specific behavioral patterns discerned through our 
firsthand observations of foundry CEOs and through interviews with 
them, we developed the scale to measure scanning proactiveness based 
on seven distinct activities, with items worded as, “I” … (a) try to attend 
most major trade shows on foundry technology; (b) spend time with 
suppliers to understand technological trends; (c) discuss market trends 
and new market opportunities with top executives in other foundries 
and/or (d) visit competitor foundries; spend time at customers’ prem-
ises; (e) gather information about competitors’ customers; (f) spend 
time analyzing my foundry’s production costs; and (g) personally com-
pare my foundry’s costs with other foundries. We asked our respon-
dents to rate the degree to which they engaged in each of these types 
of activities, using a 7-point Likert scale, (1 = Very rarely; 7 = Very fre-
quently), which was then computed as a composite index of scanning 
proactiveness by averaging the extent of proactiveness in scanning be-
haviors across the seven activities (α = 0.78). 
CEO self-efficacy 
We developed our measure of CEO self-efficacy based on existing ap-
proaches (Baum & Bird, 2010; Chen et al., 1998) as well as consider-
ations of relevance to the industry context of the study (for example, Au-
dia et al., 2000). Our engagement with industry executives consistently 
revealed three primary skill domains that were of critical importance to 
CEOs in the foundry industry; namely, shop floor technology, cost man-
agement, and sales and marketing. We measured CEO self-efficacy by 
asking respondents to rate whether they were confident of their skills 
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in each of the three domains and to what extent they believed that their 
skills in each were better than their counterparts. These questions uti-
lized a 5-point Likert scale (1 = Strongly disagree; 5 = Strongly agree) 
(α = 0.70). 
Firm performance 
Because all of the firms in our sample were privately owned SMEs, 
we could not use market- or accounting-based measures of performance 
such as return-on assets, market-to-book value, or stock price. Further-
more, there is strong evidence that market-based measures of perfor-
mance do not necessarily capture the performance of new ventures or 
SMEs adequately (Shepherd & Wiklund, 2009). Instead, consistent with 
prior work (for example, Hmieleski & Baron, 2008a, 2008b; Hmieleski 
& Corbett, 2008), we retrieved sales data for 2006 and 2010 from the 
Dun and Bradstreet Million Dollar Database. As a result, data were gath-
ered on firm revenues, which are considered as a dominant indicator of 
firm performance in the foundry industry. Consistent with recent rec-
ommendations (Certo, Busenbark, LePine, & Kalm, in press; Wiseman, 
2009), we used the unscaled measure of firm revenues in our models. 
Firm innovation 
We developed the scales for measuring innovation outcomes based 
on the well-established and validated scales used by Subramaniam and 
Youndt (2005), which are anchored in prior seminal work (Henderson 
& Clark, 1990; Tushman & Anderson, 1986). Again, our careful consulta-
tions with industry insiders were instrumental in allowing us to modify 
the language of the scale items to enhance their representativeness and 
relevance to the US foundry industry. In particular, we changed “innova-
tions” to “improvements” in all items and replaced “product/service” to 
more specific and industry-relevant terms like “production yield,” “cost 
of castings,” and “new technology.” Consistent with Subramaniam and 
Youndt, both items utilized a 7-point Likert scale where the responses 
were offered relative to the competition (1 = Weaker than competition; 
4 = Similar to competition; 7 = Stronger than competition). Incremental 
innovation was measured with a 3-itemscale assessing the firm’s over-
all capability to reinforce and extend its current expertise in terms of 
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production yield, cost of castings, and market share (α = 0.69). Radical 
innovation was also measured with a 3-item scale assessing the firm’s ca-
pability to initiate a clear and frame-breaking shift from its current way 
of doing things in terms of entering new markets, embracing new tech-
nologies, and taking on radically new casting jobs (α = 0.84). 
Control variables 
To account for possible confounding factors, we controlled for an ar-
ray of relevant CEO- and firm-level attributes. To account for CEO-level 
factors, we controlled for CEO age, industry experience, and tenure with 
the focal firm. We also controlled for functional breadth as a proxy for 
CEO control or power. In case there were measurement effects due to 
our survey format, we controlled for paper-based or online survey. To 
account for firm-level inertia effects, we controlled for the age of the 
firm, and baseline levels of performance, incremental innovation, and 
radical innovation (that is, “Baseline Outcome at T1” for each outcome 
of interest). 
Analyses 
Data were analyzed with a series of ordinary least squares (OLS) re-
gression models that included testing the main effects of scanning inten-
sity on self-efficacy (H1; Model 2), and the effects of congruence between 
scanning intensity and proactiveness at different levels of scanning (H2 
and H3; Model 3). For the latter, we utilized a polynomial approach (Ed-
wards, 2002) in which self-efficacy was regressed on scanning inten-
sity and scanning proactiveness, their product term, and their respec-
tive squared terms as follows: 
SE = β0 + β1SI + β2SP + β3SI2 + β4 (SI * SP) + β5SP2 + e 
where SE is self-efficacy, SI is scanning intensity, and SP is scanning pro-
activeness. Information from these equations was then utilized to test 
the slope of the congruence line (representing a comparison between 
low and high levels of scanning when proactiveness and intensity are 
equal) and the curve of the incongruence line (representing a compar-
ison between congruent and incongruent levels of scanning intensity 
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and proactiveness). A positive congruence slope indicates support for 
H2, whereas a negative incongruence curve represents support for H3 
(in that it demonstrates that congruent levels of proactiveness and in-
tensity are associated with higher self-efficacy compared to excessive 
levels of proactiveness relative to intensity or excessive levels of inten-
sity relative to proactiveness). 
To test the indirect effects of scanning on firm innovation and per-
formance, we employed a block variable approach (Edwards & Cable, 
2009). We collected polynomial regression estimates from a path model 
in which the scanning variables predicted the self-efficacy and all out-
come variables (and accounting for the path between self-efficacy and 
all outcomes). We used these estimates to calculate weighted linear com-
posites (that is, the block variables; Igra, 1979) that represented the ef-
fects of the scanning variables on the mediator and outcomes. We then 
used these weighted linear composites as replacements for the predic-
tors of the scanning variables, creating an overall estimate of the path 
from scanning to the self-efficacy (that is, the alpha path) which, when 
combined with estimates of the paths from self-efficacy to the outcomes 
(that is, the beta paths), allows for an estimation of point estimates and 
confidence intervals for the hypothesized indirect effects. 
Results 
Table 2 presents means, standard deviations, and correlations among 
the variables included in our study. Table 3 presents the regression re-
sults of the models specified to predict self-efficacy from scanning in-
tensity and scanning proactiveness. Notably, aside from the correlations 
between our focal dependent variables and their lagged controls (which 
is to be expected), the relatively low correlations between the variables 
suggest that biased estimates due to multicollinearity are not a concern. 
Nevertheless, we examine multicollinearity more closely in our supple-
mental analyses and robustness section below. 
H1 predicted that SME CEO scanning intensity would be positively 
associated with self-efficacy. As can be seen from Table 3, Model 2, this 
was indeed the case (β = .15, p < .01). H1 was thus supported. 
H2 predicted that for CEOs whose scanning intensity is congruent 
with their scanning proactiveness, higher (as opposed to lower levels) 
of scanning would be associated with higher levels of self-efficacy. As can 
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Table 3. Scanning proactiveness and intensity predicting CEO self-efficacy. 
 Model 1  Model 2  Model 3 
 b  t-value  b  t-value  b  t-value 
Controls 
CEO age  .00  −.50  .00  .35  .00  .70 
Industry experience  .01  1.39  .00  .48  .00  .66 
Functional breadth  −.01†  −1.95  .00  −1.01  .00  −.94 
Firm tenure  −.01  −.25  .02  .35  .04  .69 
Survey format  .09  .81  .04  .35  .07  .68 
Firm age  .00  −.20  .00  −.92  .00  −1.07 
Independent variables 
Scanning intensity (I)    .15**  3.37  .16**  3.45 
Scanning proactiveness (P)    .11**  2.77  .10*  2.62 
Scanning intensity squared (I2)      −.10† −1.95 
Scanning intensity * Proactiveness (IxP)      .09†  1.67 
Scanning proactiveness squared (P2)      −.06†  −1.69 
Surface response characteristics      Estimate  t-value 
Fit slope (I + P)      .26**  5.41 
Misfit slope (I – P)      .06  .85 
Fit curve (I2 + IxP + P2)      −.07  −1.51 
Misfit curve (I2 – IxP + P2)  −.25*  −2.31 
N = 164 utilizing FIML; † p < 0.10, * p < 0.05, ** p < 0.01. 
Figure 2. Interaction of scanning proactiveness and intensity in predicting CEO self-efficacy. 
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be seen from the congruence slope derived from Model 3 estimates, this 
line is positive and significant (β = .26, p < .01) indicating that this is in-
deed the case. H2 was thus supported. 
H3 predicted that congruence between SME CEO scanning intensity 
and proactiveness would be associated with higher levels of self-efficacy 
(compared to intensity in excess of proactiveness, or proactiveness in ex-
cess of intensity). This hypothesis was tested by the incongruence curve 
derived from Model 3 estimates. This estimate is negative and signifi-
cant (β = − .25, p < .05), indicating that congruence between intensity 
and proactiveness is indeed associated with higher self-efficacy com-
pared to incongruence between the same. H3 was thus supported. Fig-
ure 2 presents a graphical representation of these effects. 
Table 4 presents the regression results for the indirect effects of the 
scanning variables through self-efficacy on firm performance (H4a) and 
innovation (H4b). Overall, the block comprising the effects of the scan-
ning variables was significant (β = .46, p < .01). As discussed before, this 
estimate represents the alpha path for testing the hypothesized indirect 
effects. Furthermore, self-efficacy was found to positively predict radical 
innovation (β = .12, p < .05). The overall indirect effect was significant (ΙΕ 
Table 4. Mediating effects of CEO self-efficacy on firm performance and innovation. 
                                                                        CEO                           Radical                    Incremental                  Firm  
                                                                  self-efficacy                innovation                 innovation             performance 
 β  t-value  β  t-value  β  t-value  β  t-value 
Controls 
CEO age  .05  .04  .98  .65  .82  .29  .05  .11 
Industry experience  .05  .47  −.11  −1.30  .12  .59  .00  .05 
Functional breadth  .02  .27  −.03  −.40  −.07  −.62  .01  .26 
Firm tenure  −.06  −.61  .02  .22  −.17  −.88  .00  .08 
Survey format  .05  .53  .04  .52  −.05  −.36  .00  .10 
Firm age  −.14†  −1.76  −.04  −1.07  .02  .22  .05†  1.89 
Baseline outcome at T1    .04  .72  .15  1.00  .95**  33.23 
Independent variables 
Scanning variables block  .46**  4.96  .11**  3.00  .11  1.32  .09**  3.18 
CEO efficacy    .12*  2.69  .21†  1.90  .08*  2.34 
Indirect effects 
Point estimate    .50*  2.44  .40†  1.77  .24*  2.14 
95% Confidence interval (LL UL)   (.10  .91)  (−.04  .85)  (.02  .46) 
N = 127 utilizing FIML. LL and UL respectively refer to the lower and upper 2.5% bounds of the 95% con-
fidence interval for indirect effects. Performance is the log of sales in millions of dollars.
† p < 0.10 ; * p < 0.05 ; ** p < 0.01 
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= .50, p < .01). In addition, the confidence interval for the indirect effect 
of the scanning variables to radical innovation through self-efficacy did 
not include zero (CI95% = .10, .91). In terms of incremental innovation, the 
effect of self-efficacy was not as significant (β = .21, p < .10; IE = .40, p < 
.10). The confidence interval for the indirect effect of the scanning vari-
ables to incremental innovation through self-efficacy did include zero 
(CI95% = − .04, .85), thus indicating that this indirect effect did not hold 
for incremental innovation. H4a was thus supported for radical innova-
tion, but not supported for incremental innovation. 
In terms of firm performance, self-efficacy was positively associated 
with this outcome (β = .08, p < .05). The overall indirect effect was sig-
nificant (ΙΕ = .24, p < .05), and the confidence interval for the indirect ef-
fect of the scanning variables to radical innovation through self-efficacy 
did not include zero (CI95% = .02, .46). H4b was thus supported. 
Supplemental analyses and robustness 
Given the nature of our data, we recognize that our models could be 
influenced by endogeneity in the forms of sample-induced and omitted 
variable biases. To examine whether this was an issue, we undertook 
a number of additional steps. First, we conducted an extensive online 
search of all 173 foundries that comprised our initial sample.3 Through 
this search, we conservatively identified only 20 foundries that showed 
evidence of having failed prior to 2010. 
Second, while the vast majority of foundries in our sample had 
not outright failed, there is the possibility that foundries with CEOs 
3 We first searched to see whether the given foundry was still currently in operation. In the ma-
jority of cases it was; thus, indicating that they had not failed or been acquired prior to 2010. 
Foundries were deemed to be still currently operating if they exhibited clear signs of being 
operational such as having an up-to-date website, up-to -date business hours on Google re-
views, and recent Google or Facebook reviews received from customers or other key stake-
holders. In the majority of cases, foundries that were still in operation presented multiple 
– if not all – indicators listed above. In cases where clear signs of being operational were ab-
sent or questionable, we looked for archival documents that would offer some indication 
that the foundry had failed or been acquired prior to 2010 (for example, local newspapers 
or press releases), or was clearly still operational post-2010. According to these archival re-
cords, 11 foundries were found to have failed or been acquired prior to 2010 (including one 
during 2010). In cases where there was no clear evidence of having maintained operations 
or evidence of a failure, we attempted to contact the foundry directly via telephone. Nine 
foundries we attempted to contact directly had numbers that were no longer in service. For 
considerations of being conservative, we assumed that these foundries had failed prior to 
2010 even though they may have failed afterward. 
N a g  e t  a l .  i n  J o u r n a l  o f  S m a l l  B u s i n e s s  M a n ag e m e n t  5 8  ( 2 0 2 0 )      28
exhibiting systemically low levels of scanning intensity, proactiveness, 
or self-efficacy dropped out of our sample due to nonresponse or fail-
ure. As an initial step to rule out sample-induced endogeneity, we com-
pared the means of CEOs’ scanning proactiveness, intensity, and self-ef-
ficacy between the group of firms that dropped out of the sample and 
those that remained in the sample. These t-tests revealed no significant 
differences between CEOs in either group of firms (that is, those that re-
mained in our sample and those that dropped out) on all three key attri-
butes. To further rule out sample-induced endogeneity, we followed the 
steps suggested by Certo, Busenbark, Woo, and Semadeni (2016) and 
used an instrumental variable – the primary type of metal the foundry 
specialized in – that was significantly correlated with the likelihood of 
being in our final sample (that is, not dropping out due to failure or non-
response), but was not significantly correlated with our innovation or 
performance outcomes (Wooldridge, 2009). We then ran the first stage 
of a Heckman model using this instrument and the other variables used 
in our model to predict whether a firm was likely to remain in our sam-
ple. In this first-stage model, none of our focal independent or mediator 
variables were significant predictors. Certo and colleagues note that if 
the independent variable “is not significant in the first stage of a Heck-
man model … selection bias will not exist” (2016, p. 17). 
To rule out a potential omitted variable bias, we also ran a two-stage 
least-squares model (that is, 2SLS; see Antonakis, Bendahan, Jacquart, 
& Lalive, 2010; Certo et al., 2016). In these models, the mediator was re-
gressed on the block variable representing the scanning variables, the 
outcome variables regressed on the mediator, and the mediator and out-
comes allowed to covary. Results indicated that only the effects of self-
efficacy on incremental innovation were not significant (β = .63, p > .10), 
just as it was in our main analyses. All other results were unchanged in 
terms of coefficient sign, magnitude, or significance. Overall, the results 
of these supplemental analyses suggest that endogeneity – due to sam-
ple selection or omitted variable biases – was not a significant concern 
for our study. 
Finally, we tested for multicollinearity by obtaining the variance in-
flation factors (VIFs) for all models. No VIFs in any of the models were 
above 10, and the mean VIFs were never above 5 (mean VIF = 1.52). We 
are thus confident that multicollinearity was also not an issue. 
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Discussion 
Understanding the drivers of SME innovation and growth while com-
peting in declining industries has been an increasingly important area of 
research (for example, Bumgardner et al., 2011; Chandler et al., 2014). 
In this study, we have built on this line of inquiry by examining key CEO 
scanning activities and focused on the important role that different as-
pects of scanning – scanning intensity and scanning proactiveness – play 
in fostering self-efficacy in CEOs and subsequent firm innovation and 
performance for SMEs competing in a declining industry. In doing so, 
we found that scanning intensity is positively associated with self-effi-
cacy and that this relationship is further augmented when the interactive 
effect of scanning proactiveness is accounted for. In addition, we found 
support for a mediated relationship in which CEO self-efficacy mediates 
the influence of scanning intensity on SME performance and innovation, 
contingent on scanning proactiveness. As a corollary, the intermediary 
role of CEO self-efficacy, which we discuss next, also provides a plausi-
ble pathway through which future research can explore when and how 
SME strategic leaders affect the processes by which knowledge is man-
aged in their firms. 
Contributions to theory 
To the best of our knowledge, our study is among the first to exam-
ine the distinctive influence that those individuals in strategic leadership 
position in SMEs can have in navigating industry decline (for a possible 
exception, see Beal, 2000). Our theory and findings suggest that scan-
ning behaviors may allow those in SME strategic leadership positions 
to identify opportunities that emerge as industries decline and support 
their self-efficacy in such a way as to pursue these opportunities in a 
manner that stimulates innovation and growth. 
More generally, we identified important behaviors – scanning inten-
sity and proactiveness – that SME strategic leaders, and possibly even 
entrepreneurs, may undertake to increase their self-efficacy. Although 
research on self-efficacy in entrepreneurship and the small business con-
text has revealed several important insights, it has generally overlooked 
how SME strategic leaders may engage in social learning activities, and 
which types of activities they may engage in. 
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Understanding the behavioral antecedents that influence self-effi-
cacy in such scenarios is a key advancement in that such behavioral an-
tecedents may challenge some of the boundary conditions held regard-
ing the influence of self-efficacy over SME performance (e.g., Hmieleski 
& Baron, 2008b). It is possible for instance, that scanning may have a 
dampening effect on the role of environmental dynamism because such 
scanning enables the collection of richer information from the environ-
ment. Interestingly, Lumpkin and Dess (2001) in a large-scale field study 
across several industries found that the proactiveness dimension of en-
trepreneurial orientation was more appropriate for growth-stage indus-
tries. Our study balances this view by exploring the critical importance 
of scanning, particularly the combinatorial effect of scanning intensity 
and proactiveness in driving innovation and growth in industries fac-
ing decline. 
Our results also extend work on the antecedents of self-efficacy by 
demonstrating how information-gathering activities can help enhance 
individual self-efficacy, and that the way in which individuals engage 
in self-efficacy building activities can be as important as the activities 
themselves, providing a more detailed view of these processes. 
Our focus on CEO self-efficacy in the SME context can also inform the 
works of entrepreneurship scholars who have developed a nuanced de-
rivative of the self-efficacy construct – entrepreneurial self-efficacy – to 
sharpen its explanatory power as a consequential attribute, within the 
context of entrepreneurship, reflecting the unique constraints and re-
quirements associated with being an entrepreneur (for example, limited 
resources, time pressure, and necessity of performing multiple essen-
tial functions). Although SME CEOs may not always identify as entrepre-
neurs or be considered entrepreneurs according to prevailing definitions 
(for example, Busenitz & Barney, 1997; Chen et al., 1998; Wasserman, 
2003), our study’s findings are in line with prior work on entrepreneur-
ial self-efficacy (for example, Baum & Bird, 2010; Baum & Locke, 2004; 
Zhao, Seibert, & Hills, 2005). In influencing what strategy to pursue and 
how to implement it, behavioral choices of SME CEOs and their relation 
to self-efficacy can have large implications for innovation and perfor-
mance, especially within a declining industry. 
As a more broadly reaching contribution, having examined SME 
CEOs, our study extends the current state of understanding of strate-
gic leadership and upper echelons theory. As Hambrick notes, we “have 
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not studied the actual psychological and social processes that serve to 
transform executive characteristics into strategic action” (2007, p. 337). 
In this regard, our study addresses this issue by developing theory and 
empirically capturing some of the behaviors and actions that executives 
accomplish that translate toward strategic outcomes. Further, the idea 
that behavior can influence cognition has been largely underexplored 
in the upper echelons theory and the broader strategic management lit-
erature. The dominant view tends to accord importance to cognition as 
the driver of behavior (Hambrick & Mason, 1984). Our study’s findings 
highlight the plausibility of looking at the reverse causal mechanism as 
well and, in doing so, help identify pertinent managerial psychological 
processes that can influence organizational adaptation and innovation 
(Audia et al., 2000). 
Implications for practice 
Overall, the arguments and findings that we presented offer some im-
portant insights for SME strategic leaders. First, our study’s arguments 
highlight the importance of SME strategic leaders being active “prospec-
tors” of information in their firms’ external environments rather than 
passive “receptors.” Secondly, in examining two aspects of scanning, we 
have illustrated the importance for these individuals to not only scan 
their environments in a comprehensive fashion (that is, scanning inten-
sity), but also to scan their environments with a focus on identifying how 
these may change in the future (that is, scanning proactiveness); this 
appears to be a key consideration for allowing firms to maintain their 
competitive position as industries decline. Moreover, our arguments and 
findings demonstrate that SME strategic leaders need not view scanning 
intensity and scanning proactiveness as two distinct activities that pres-
ent trade-offs. Rather, scanning intensity and scanning proactiveness are 
very much orthogonal by nature, and engaging in both of these behav-
iors is possible; those individuals who demonstrate consistent levels of 
ambidexterity in engaging in both scanning intensity and scanning pro-
activeness do so at the benefit of their own abilities and their firms’ in-
novativeness and performance. 
We should note that our study’s theory and findings also paint a pos-
itive picture for SME strategic leaders interested in solutions that allow 
them to counter the challenges of industry decline and that might enable 
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them to increase their self-efficacy. In particular, our findings may prove 
particularly useful for those individuals who consider themselves to have 
relatively low self-efficacy, or who – for whatever reason – have suffered 
a crisis of confidence and are attempting to rebuild their self-efficacy. We 
have identified a set of key behaviors – scanning intensity and proactive-
ness – along with their underlying components that SME strategic leaders 
can engage in to enhance their self-efficacy. Therefore, we submit to these 
individuals that their success or that of the firm they are tasked with run-
ning is not necessarily bound by their current levels of self-efficacy; they 
can take actionable measures to improve their self-efficacy and thereby 
impact the innovativeness and performance of their firms. 
To this point, our results present a generally positive view of self-ef-
ficacy in SME CEOs as it relates to firm innovativeness and performance. 
When considered alongside research that has examined related concepts 
such as locus of control and positive self-regard, this body of research 
seems to suggest that firms would – more often than not – have some-
thing to gain from executives who feel efficacious and empowered to 
accomplish their functions. For instance, this could be particularly rel-
evant for SMEs with boards of directors that include venture capitalists 
(Garg, 2013; Garg & Eisenhardt, in press). In certain instances, direc-
tors on SME boards could potentially serve stakeholders and other key 
investors well through empowering CEOs and other executives, rather 
than by simply monitoring them. 
Future research opportunities 
As a demonstration of the role of scanning and its influence on self-
efficacy and SME performance while competing in a declining industry, 
our study provides several opportunities for future research. First, our 
empirical work was undertaken within the context of a single industry in 
decline, which may raise concerns regarding the generalizability of the 
research. Although this allowed us to control for potentially confounding 
effects at the industry level, there is a need to replicate our study across 
a wider array of industries. Relatedly, while our performance data is ob-
jective – still a relative rarity in entrepreneurship research – and compa-
rable to that of previous studies that have focused on CEOs or executives 
within privately owned SMEs (Herrmann & Nadkarni, 2014; Nadkarni 
&Herrmann, 2010) and consistent with how executives in the foundry 
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industry benchmark performance, accounting- and market-based mea-
sures of performance remain preferred indicators of performance. As 
such, future research may further consider assessing SME performance 
in a more comprehensive fashion (see Miller, Le Breton-Miller, Amore, 
Minichilli, & Corbetta, 2017; Neville, Orser, Riding, & Jung, 2014). 
We also focused on CEOs as those individuals primarily and directly 
responsible for influencing firm innovation and performance. However, 
CEO self-efficacy can have other, indirect, effects through others’ percep-
tion of the same. That is, a high self-efficacy CEO can become an inspira-
tion and source of comfort and confidence for other members of the firm, 
leading to increased motivation and, in the aggregate, increased perfor-
mance. Alternatively, a CEO low in self-efficacy can be a source of doubt 
for others in the firm, with opposite effects. Thus, an additional poten-
tially interesting direction for future research would be to investigate 
whether leader-level learning processes, such as those associated with 
scanning behaviors, could translate into a learning organization (Slater 
& Narver, 1995). Role modeling processes could lead to “trickle down” 
effects of these approaches (see Schaubroeck et al., 2012 for a similar 
discussion) thus providing a pathway through which leader behaviors 
translate into changing organizational climate, thus ultimately chang-
ing the organization. 
Sample limitations notwithstanding, our study suggests that some 
promising directions for future research would lie in studying the so-
ciocognitive traits of SME strategic leaders facing industry decline in a 
comprehensive manner.4 One possible approach could be to leverage 
set-theoretic methods (for example, qualitative comparative analysis, 
QCA) to develop theory on certain archetypes of SME strategic leaders 
that might be associated with superior firm performance and innovation 
in declining industries. Self-efficacy could also be leveraged to further 
explore the concept of narcissism and overconfidence in SME strategic 
leadership (for example, Engelen, Neumann, & Schwens, 2015; Navis & 
Ozbek, 2016). Additionally, recent theory provides several exemplars of 
firm founders and venture CEOs who have risen to celebrity prominence 
(for example, Bill Gates, Mark Zuckerberg, Jeff Bezos) and the “shackles” 
associated with such attained celebrity (Lovelace, Bundy, Hambrick, & 
Pollock, 2018). We believe scanning (particularly an ideal combination 
4 We thank our anonymous reviewer for pointing out these interesting avenues for future 
research. 
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of intensity and proactiveness) and self-efficacy can be further leveraged 
to examine when and how such entrepreneurs and CEOs rapidly rise to 
attain celebrity status. 
Conclusion 
Our study provides an important theoretical and empirical demon-
stration of the role of scanning behaviors in the emergence of SME stra-
tegic leader self-efficacy as it relates to firm innovation and performance 
within a declining industry. As such, we hope that our study will stimu-
late further inquiries into the role and influence of strategic leaders of 
firms competing in declining industries, the behavioral antecedents of 
self-efficacy, and the role of strategic leader self-efficacy in affecting crit-
ical firm outcomes. 
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